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Background: Of all age groups, older adults spend the most time watching TV, which is one of the most common
sedentary behaviours. Such sedentary activity in older adulthood is thought to risk deterioration of physical and
mental functioning, health and wellbeing. Identifying the characteristics of older adults whose TV viewing increases
over time may help to target sedentary behaviour reduction interventions to those in most urgent need. Yet,
studies of the factors associated with TV viewing have predominantly been cross-sectional. This study used a
prospective design to describe changes in TV viewing over a two-year follow-up period, and to model
socio-demographic, behavioural and health factors associated with observed changes in viewing time.
Methods: A two-year follow-up of 6,090 male and female older adults (mean age 64.9 ± 8.9 years) was conducted
in the English Longitudinal Study of Ageing, a cohort of community dwelling older adults. TV viewing time was
self-reported at baseline and at follow-up. The sample was categorised according to baseline TV viewing duration
(<2 hrs/d, 2 < 4 hrs/d, 4 < 6 hrs/d, ≥6 hrs/d), and the observed direction and extent of changes in viewing duration
were described for each category. Socio-demographic, behavioural and health variables (socioeconomic status,
depressive symptoms, disability, chronic illness, body mass index, physical activity, smoking), as measured at baseline,
were entered into regression models as predictors of changes in TV viewing time between baseline and follow-up.
Results: Mean self-reported TV viewing time increased from 5.32 ± 4.08 hrs/d at baseline to 5.53 ± 4.19 hrs/d at
follow-up (p < 0.001). Forty-nine per cent of participants increased their TV viewing (23% of all participants by 60
minutes or more), 41% decreased their viewing, and 10% reported no change in viewing duration. Increases in TV
viewing at follow-up were associated with lower socioeconomic status, presence of depressive symptoms, higher BMI,
physical inactivity, and being a smoker at baseline.
Conclusions: Findings call for the development of effective behaviour change interventions to counter increases in
inactive TV viewing among older adults, and point to subgroups who may need to be prioritised for such interventions.
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Sedentary behaviour – i.e., low energy-expenditure activity
undertaken in a sitting or reclining position [1] – is asso-
ciated with adverse physical and mental health outcomes
[2-4]. Even among the physically active, time spent
sedentary is associated with higher waist circumfe-
rence, blood pressure, and 2-hour plasma glucose [5,6].* Correspondence: b.gardner@ucl.ac.uk
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unless otherwise stated.Sedentary behaviour thus appears to have deleterious
health effects even where physical activity recommenda-
tions are met [7,8], and so sitting time is now recognised
as a health risk factor independent of physical activity [9].
Physical activity guidelines are increasingly incorporating
recommendations to limit sedentary time [10].
Older adults are more likely than other age groups to
be sedentary [11,12]. TV viewing, one of the most preva-
lent leisure-time sedentary activities [13], is particularly
common in older adults. It is estimated that adults typically
spend 60-70% of waking time in sedentary activities [14,15],l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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a day watching TV [16]. Given the sedentary nature of typ-
ical TV viewing episodes, studies have linked viewing time
in older adulthood to poorer physical health, and greater
depression, anxiety, and cognitive decline [17-21]. Substi-
tuting sedentary TV viewing time for non-sedentary activ-
ities has the potential to yield significant population-level
health impacts among the elderly.
Cross-sectional comparisons across age groups suggest
that as people get older, they tend to watch more TV
and become less active [12,16]. Such increases in seden-
tary behaviour and declines in physical activity are
thought to risk deterioration in physical and cognitive
functioning, health, and wellbeing [18-20,22,23]. Yet, few
studies have described changes in TV viewing within a
cohort over time. Of these, most have focused on the re-
tirement window, finding that TV viewing time signifi-
cantly increases following the transition to retirement
[24]. Little evidence is available on the stability of TV
viewing patterns in older adulthood in the absence of, or
when controlling for, context change. Natural variation
in viewing time should be accounted for when develop-
ing and estimating the effectiveness of interventions to
reduce sedentary TV viewing time. Additionally, model-
ling the sociodemographic, behavioural and health fac-
tors associated with increased TV viewing may aid
identification of subgroups of older adults who are most
at risk of losses of function and health, and so in most
urgent need of intervention [25]. Several observational
studies have demonstrated associations between lifestyle
factors and TV viewing; for example, individuals who
are physically inactive, smokers, and people with obesity
tend to spend more time watching TV [26]. However, it
is unclear whether factors associated with TV viewing
are also associated with changes in TV viewing.
This study drew on prospective data from a large, na-
tionally representative cohort of UK older adults, to
document changes in TV viewing duration over a two-
year follow-up, and to identify socio-demographic, be-
havioural and health factors associated with changes in
viewing time.
Methods
Study sample and procedures
Data were obtained from the English Longitudinal Study
of Ageing (ELSA), an ongoing cohort study that contains
a nationally representative sample of the English popula-
tion living in households [27]. The ELSA cohort consists
of men and women born on or before 29 February 1952,
using multistage stratified probability sampling with
postcode sectors selected at the first stage and house-
hold addresses selected at the second stage. The ELSA
dataset is publicly available for research purposes, and to
preserve participant anonymity, the organisation thatcollected data removed postcode and all other geograph-
ical identifiers from the dataset prior to release, thus
precluding any analyses of potential spatial clustering ef-
fects. Participants gave full informed written consent to
participate in the study and ethical approval was ob-
tained from the London Multi-centre Research Ethics
Committee.
For the purposes of the present analyses, data col-
lected at wave 4 (2008–09, and wave 5 (2010–11) were
used as these were the only waves at which TV viewing
data were gathered. A total of 10,603 participants
attended wave 4 (baseline), of whom 3,476 (32.8%) were
excluded due to incomplete baseline data on TV viewing
time, age or sex. Of the remaining 7,127 (62.7%) partici-
pants, 1,037 (14.5%) were lost to follow-up at wave 5
(follow-up), leaving a final analytic sample of 6,090 par-
ticipants. Compared to those in the final sample, base-
line participants subsequently excluded for any reason
were older (64.9 ± 8.9 vs 65.5 ± 12.0; p = .005), more
likely to be smokers (12.1% vs 17.7%; p < .001), less phys-
ically active (proportion doing no moderate or vigorous
activity on a weekly basis: 17.8% vs 31.6%; p < .001),
reported more depressive symptoms (11.7% vs 19.2;
p < .001), of lower SES (proportion in routine or manual
occupations: 36.7% vs 41.3%; p < .001), and more likely
to have chronic illness (52.0% vs 56.6%; p < .001) or dis-
ability (20.9% vs 32.1%; p < .001). There were no differ-
ences in baseline TV viewing (p = .22), gender (p = .054),
or obesity (p = .77).
Measures
TV viewing
Data on TV viewing was collected at baseline and
follow-up. Participants were asked to indicate, in whole
hours, “How many hours of television do you watch on
an ordinary day or evening, that is, Monday to Friday?”
and “How many hours of television do you normally
watch in total over the weekend, that is, Saturday and
Sunday?” Average daily time spent watching TV was cal-
culated as {((weekday TV time × 5) + (weekend TV
time))/7}, so generating a mean score expressed in deci-
mal hours. For descriptive purposes, average daily TV
viewing data were classified into four categories (<2 hrs/d,
2 < 4 hrs/d, 4 < 6 hrs/d, ≥6 hrs/d). The population of the
TV viewing duration categories at baseline and follow-up
are described in Additional file 1: Table S1. Changes in
TV viewing were expressed in minutes, following conver-
sion of mean differences between baseline and follow-up
from decimal hours to minutes.
Independent variables
Various demographic and health-related questions were
administered by trained interviewers. Single-items were
used unless otherwise specified. Age and sex were self-
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about current working situation (retired, semi-retired,
employed, self-employed, unemployed, permanent sick
or disabled, looking after home or family, other). Partici-
pants who chose the first option were treated as retired,
and all others as non-retired. Cigarette smoking was re-
corded (current, previous or non-smoker). Participants
were asked how often they took part in vigorous,
moderate- and low-intensity physical activity. Before an-
swering, participants were shown prompt cards to help
them interpret different PA intensities. Examples of
moderate intensity activity included gardening, cleaning
the car, walking at moderate pace, dancing, and floor or
stretching exercises; vigorous intensity included run-
ning/jogging, swimming, cycling, aerobics/gym workout,
tennis, and digging with a spade. Response options were:
more than once a week, once a week, one to three times
a month and hardly ever/never. Physical activity was fur-
ther categorized into a binary variable based on report-
ing moderate or vigorous activity at least once a week
(yes/no [28]). Self-reported chronic illness was recorded
(yes/no). Depressive symptoms were assessed using the
8-item Centre of Epidemiological Studies Depression
(CES-D) scale, which has been validated for use in older
adults [29,30]. Socioeconomic status (SES) was assessed
based on the last/most recent occupation and catego-
rized into three groups (managerial/professional; inter-
mediate; routine/manual occupations); a minority of
responses that could not be reliably fitted into these cat-
egories were classified as ‘other’.
Disability was based on participants’ responses to
questions on perceived difficulties in 6 basic activities
(e.g., difficulty dressing, including putting on shoes
and socks) and 7 instrumental activities of daily living
(e.g., difficulty preparing a hot meal [31,32]). Partici-
pants with difficulties in one or more activities were
considered to have some degree of disability.
Nurses collected anthropometric data (weight, height).
Participants’ body weight was measured using Tanita
electronic scales without shoes and in light clothing, and
height was measured using a Stadiometer with the
Frankfort plane in the horizontal position. Body mass
index (BMI) was calculated using the standard formulae
(weight [kilograms]/height [metres] squared).
Statistical analyses
Differences in the socio-demographic, behavioural and
health profile of participants in each baseline TV viewing
hours category (2 hrs/d, 2 < 4 hrs/d, 4 < 6 hrs/d, ≥6 hrs/
d) were examined using ANOVA for continuous and
Pearson’s χ2 for non-continuous variables.
For illustrative purposes, the direction and magnitude
of changes in viewing patterns were described for partic-
ipants in each baseline TV hours category. Differencesof ≥1 min in mean TV viewing duration between base-
line and follow-up were treated as a change in viewing
time, and differences of <1 min as no change. Paired
samples t-tests were run to examine changes in average
TV viewing times (continuous data) between baseline
and follow-up.
Longitudinal associations between independent vari-
ables at baseline and changes in TV viewing hours be-
tween baseline and follow-up were examined using
linear regression. Two incremental models were fitted:
Model 1 adjusted for sex, age and baseline TV viewing,
and Model 2 additionally adjusted mutually for all vari-
ables. A corresponding supplementary analysis was run
to model absolute TV viewing scores at follow-up, with
no adjustment for baseline TV viewing. Comparison of
coefficients from this analysis, reported in Additional file
1: Table S2, with those reported in the main analysis
below permits exploration of whether factors associated
with TV viewing hours at follow-up retained predictive
value when modeled as predictors of changes in TV
viewing hours [33]. Variations of these models were also
run including retirement status as a covariate, but retire-
ment did not predict TV viewing change, or absolute TV
viewing, so was not considered further. A sensitivity ana-
lysis confirmed that similar results from regression
models for the full sample were found when selecting
only fully retired participants (N = 3,203; 52.6% of sam-
ple); these data are reported in Additional file 1: Table
S3. All analyses were conducted using SPSS v21 with
statistical significance set at p < 0.05.
Results
Sample characteristics
Baseline sample characteristics are shown in Table 1.
Participants in the highest TV viewing categories tended
to have lower SES, report more depressive symptoms,
smoke, be physically inactive, obese, and report chronic
illness and disability.
Observed changes in TV viewing
Weekday TV viewing time increased from 5.83 ± (SD)
5.26 hrs/d at baseline to 6.07 ± 5.37 hrs/d at follow up
(p = 0.002), and weekend TV time increased from 4.05 ±
2.48 hrs/d to 4.17 ± 2.62 hrs/d at follow-up (p < 0.001).
Average daily TV viewing increased from 5.32 ±
4.08 hrs/d at baseline to 5.53 ± 4.19 hrs/d at follow up
(p < 0.001). The overall change in daily viewing reflected
an average increase of 12 min/d although there was large
variation (SD = 4.5 hrs/d). At both timepoints, partici-
pants most typically watched 2–4 hours of TV per day
(baseline: N = 2,100, 34.5%; follow-up: N = 2,075, 34.2%).
While a minority of participants (N = 617; 10.1%)
showed no change in TV viewing duration over the two
waves (Table 2), 3,001 (49.3%) reported an increase. Of
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creasers; 26.2% of total sample) watched more than
60 minutes additional TV per day. Decreases in TV
viewing were reported by 2,472 participants (40.6%).
Of those watching <2 hrs/d at baseline (N = 616), two-
thirds (N = 418; 67.8%) increased their average viewing
time, most commonly by 1 < 60 mins (N = 258; 41.9%),
and viewing time decreased for 88 participants (14.3%).
Of 2,100 participants watching 2 < 4 hrs/d at baseline,
1,275 (60.7%) increased their viewing time, most typic-
ally by 1 < 60mins (N = 658; 31.3%), and 567 (27.0%) de-
creased their viewing time. Around half of participants
watching 4 < 6 hrs/d at baseline (N = 1,663) increased
their viewing time (N = 806; 48.5%), most of whom in-
creased by >60mins (N = 445; 26.8%), though 688 partic-
ipants (41.4%) reduced viewing time. Of the 1,711
participants watching ≥6 hrs/d at baseline, 502 (29.3%)
reported increases in viewing time, but the majority
(N = 1,129; 66.0%) decreased their viewing time.
Factors associated with changes in TV viewing
In models adjusting for age, sex, and baseline TV view-
ing, increases in TV viewing time at follow-up were as-
sociated with lower SES, depressive symptoms, disability,
chronic illness, higher BMI, physical inactivity and
smoking (see Table 3).
When also mutually controlling for all variables as co-
variates, associations for SES, depression, BMI, physical
activity, and smoking status remained. Hours of TV
viewing increased more markedly among participants in
intermediate (B = 0.36 [95% CI: 0.11, 0.60]) or manual/
routine social occupational classes (B = 1.12 [0.89, 1.36];
p < .001) compared to those of managerial/professional
status. Participants with depressive symptoms increased
their TV viewing more than did those without (B = 0.43
[0.12, 0.74], p = .007). TV viewing increased more amongTable 1 Baseline characteristics of the sample, organised by b
Total sample
(n = 6090)
<2 hrs/d
(n = 622)
2 < 4
(n =
Age (mean [SD] years) 64.9 ± 8.9 63.6 ± 8.9 64.4
Men 45.2 53.4 47.7
Lowest social status‡ 36.7 17.8 26.2
Depressive symptoms 11.7 9.5 8.1
Disability 20.9 14.6 15.5
Chronic illness 52.0 45.0 48.3
Obese (BMI ≥ 30 kg/m2) 31.2 18.3 26.4
Physically inactive† 17.8 9.0 13.3
Current smokers 12.1 6.0 10.2
Data presented are percentages unless otherwise stated.
†Defined as no moderate or vigorous activity on a weekly basis.
‡Defined as routine/manual occupations.
***p < .001.overweight or obese participants (BMI ≥25 < 30 B = 0.43
[0.19, 0.66]; BMI ≥30 B = 0.82 [0.56, 1.08]; p < .001) than
among those of normal weight or underweight, and de-
creased over time in physically active participants (rela-
tive to inactivity, moderate B = −0.65 [−0.92, −0.37];
vigorous B = −0.57 [−0.78, −0.26]; p < .001). Relative to
never-smokers, current smokers reported greater in-
creases in TV viewing (B = 0.71 [0.39, 1.03]; p < .001),
but no association was found among ex-smokers (B =
0.02 [−0.19, 0.23]). There were no associations of disabil-
ity (p = .06) or chronic illness (p = .73) with changes in
TV viewing.
Discussion
This prospective study of a large and nationally repre-
sentative cohort of older adults in England sought to de-
scribe changes in participants’ TV viewing time over a
2-year follow-up period, and model socio-demographic,
behavioural and health factors associated with increases
in TV viewing. Results showed that participants watched
an average of over 5 hours of TV at baseline, and mean
viewing time across the whole cohort increased slightly
but significantly over time. While 41% of participants
decreased their viewing over the two waves, half of par-
ticipants increased their viewing, with a quarter of the
sample watching at least one more hour of TV daily at
follow-up. Increases in TV viewing were associated with
lower socioeconomic status, depressive symptoms,
higher BMI, lower levels of physical activity, and being a
smoker.
To our knowledge, our study is one of the first to use
prospective data to describe variation in TV viewing over
time. In addition to observing mean increases in viewing
time, we also investigated patterns of change according
to baseline viewing duration. These showed a general
tendency towards increased viewing among participantsaseline mean TV viewing time
hrs/d
2077)
4 < 6 hrs/d
(n = 1672)
≥ 6 hrs/d
(n = 1718)
Test for difference
± 8.9 65.5 ± 9.0 65.3 ± 8.9 F = 10.12***
42.4 41.4 χ2 = 37.58***
39.8 54.0 χ2 = 510.22***
12.1 16.4 χ2 = 68.55***
21.5 29.6 χ2 = 134.62***
54.2 57.1 χ2 = 44.76***
34.0 39.2 χ2 = 169.58***
19.9 25.0 χ2 = 216.26***
11.7 18.0 χ2 = 88.88***
Table 2 Changes in mean TV viewing time between baseline and 2-year follow-up (N = 6,090)
Change in TV viewing between baseline and follow-up n (%) TOTAL
n (%)
Decrease,
≥1 min
No change (≥0 < 1 min
difference)
Increase, >1
< 60mins
Increase,
≥60mins
Baseline viewing duration n (%) <2 hr/d 88 (1.4%) 110 (1.8%) 258 (4.2%) 160 (2.6%) 616 (10.2%)
2 < 4 hr/d 567 (9.3%) 258 (4.2%) 658 (10.8%) 617 (10.1%) 2100 (34.5%)
4 < 6 hr/d 688 (11.3%) 169 (2.8%) 361 (5.9%) 445 (7.3%) 1663 (27.4%)
≥6 hr/d 1129 (18.5%) 80 (1.3%) 131 (2.2%) 371 (6.1%) 1711 (28.1%)
TOTAL n (%) 2472 (40.6%) 617 (10.1%) 1408 (23.1%) 1593 (26.2%) 6090 (100%)
Percentages are of total sample.
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While the majority of those watching 6 or more hours per
day at baseline reported decreased viewing time at follow-
up, 29% of this group increased their viewing time by at
least one hour. Previous research has suggested that the
transition to retirement is associated with increases in TV
viewing [24], but we found that retirement status did not
predict change in viewing duration. Additionally, similar
patterns of results were observed among a subsample of
participants who were fully retired at baseline, though de-
pression and smoking predicted viewing change among the
full sample but not among the retired. Our findings thus
testify to the potential for, and magnitude of, naturally oc-
curring increases in TV viewing among older adults over
time, even where accounting for the retirement transition.
Our data support previous studies by demonstrating
associations between TV viewing and behavioural and
psychosocial variables [26]. For example, a large Belgian
cross-sectional sample found higher levels of TV viewing
among functionally limited, less educated, widowed, and
(semi-)urban dwelling older adults [34]. In a community
sample of older Japanese adults, TV time was associated
with not being in full-time employment, lower educa-
tional attainment, increased weight, living in regional
areas and low moderate-to-vigorous physical activity
[35]. Yet, factors associated with variation in static TV
viewing scores need not be associated with changes in
TV viewing over time; indeed, though our supplemen-
tary analysis showed that most predictors of TV viewing
time also predicted changes in viewing time, chronic ill-
ness was associated with greater TV viewing time at
follow-up but not increases in viewing time between
waves. Our results showed that older adults with lower
SES, depression, overweight and obese, physical inactiv-
ity, and smokers were more likely to increase their TV
viewing. These subgroups may therefore require especial
attention, with a particular focus on cardiovascular and
respiratory disorders and mental health problems, when
developing sedentary behaviour reduction interventions.
Our findings call for the development of effective be-
haviour change interventions to reduce sedentarybehaviour among older adults. That more physically ac-
tive participants tended to decrease their TV viewing
time over the two waves concurs with previous research
showing that engagement in physical activity can reduce
time spent in sedentary activity [12,36]. Sedentary behav-
iour change interventions might most usefully seek to
displace TV viewing minutes with physical activities.
Calls have been made for interventions to encourage
older adults to get ‘out and about’ as a means of dis-
placing sedentary home-based activities such as TV
viewing [37]. Yet, seasonal changes, and a perceived lack
of safety and security in the local neighbourhood, can
limit the effectiveness of non-home-based interventions
among the elderly [38]. TV viewing is often driven by
enjoyment of TV [39], which may constrain the accept-
ability of interventions to replace TV viewing with alter-
native, non-sedentary activities. Given growing evidence
of the positive health impacts of minimal-intensity phys-
ical activity relative to sedentary behaviour [40-42], it
may be feasible and beneficial to health to incorporate
light-intensity physical activities into TV viewing pat-
terns. Several potentially low-intensity activities have
been proposed for insertion into otherwise sedentary TV
viewing periods so as to promote physical activity and
reduce sitting time, such as marching on the spot during
commercial breaks [43], doing chores [44], operating a
foot pedal device [45], or merely standing up, as a bal-
ance activity [46]. Frequent performance of such activ-
ities has the potential to maintain the muscle power,
balance and confidence required to stay physically active
in older adulthood [47]. Additionally, behavioural psych-
ology suggests that adding activity into stable TV view-
ing routines would be particularly conducive to the
formation of physical activity habits: consistent repeti-
tion of physical activities while watching TV should lead,
through associative learning, to the activities becoming
automatically activated with minimal mental effort when
watching TV [48,49]. In this way, physical activity should
become an ingrained part of the TV viewing routine [49].
Limitations of this study should be acknowledged. First,
the self-report TV viewing measure used has not been
Table 3 Socio-demographic, behavioural and health factors associated with changes in mean TV viewing time
(in hours) between baseline and 2-year follow-up (N = 6,090)
Variable N Model 1 B (95% CI) Model 2 B (95% CI)
Socioeconomic status*
Managerial/ professional 2226 Reference Reference
Intermediate 1580 0.41 (0.16, 0.66) 0.36 (0.11, 0.60)
Manual/routine 2236 1.31 (1.08, 1.54) 1.12 (0.89, 1.36)
Other 48 - -
p-trend <0.001 <0.001
Depression (CES-D≥ 4)
No 5378 Reference Reference
Yes 712 0.81 (0.51, 1.11) 0.43 (0.12, 0.74)
p-trend <0.001 0.007
Disability
No 4817 Reference Reference
Yes 1273 0.69 (0.45, 0.94) 0.25 (−0.01, 0.52)
p-trend <0.001 0.06
Chronic illness
No 2924 Reference Reference
Yes 3166 0.27 (0.08, 0.46) −0.04 (−0.24, 0.17)
p-trend 0.007 0.73
Body mass index
15 - 25 1631 Reference Reference
≥25 < 30 2559 0.37 (0.13, 0.61) 0.43 (0.19, 0.66)
≥30 1900 0.91 (0.65, 1.16) 0.82 (0.56, 1.08)
p-trend <0.001 <0.001
Physical activity
Inactive 1085 Reference Reference
Moderate 3017 −0.95 (−1.22, −0.68). −0.65 (−0.92, −0.37)
Vigorous 1988 −1.07 (−1.36, −.077) −0.57 (−0.78, −0.26)
p-trend <0.001 <0.001
Smoking
Never 2503 Reference Reference
Ex-smoker 2849 0.09 (−0.12, 0.30) 0.02 (−0.19, 0.23)
Current 738 0.93 (0.61, 1.25) 0.71 (0.39, 1.03)
p-trend <0.001 <0.001
Model 1 adjusted for age, sex and baseline TV viewing. Model 2 adjusted for age, sex, baseline TV viewing and mutually for all variables presented. Β (95%
Confidence Interval) coefficients reflect increases in hours/day of TV viewing between baseline and follow-up. * Coefficients are not reported for the ‘other’
socioeconomic status category due to small sample size and heterogeneity of employment statuses captured by this category. All available data were however
entered into the regression model, in that coefficients for other socioeconomic status categories were calculated using dummy variables that contrasted the focal
category with all three other categories.
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cannot reliably differentiate sitting from other forms of light
ambulatory movement, precluding true validation of self-
reported sedentary behaviour measures. In the absence of
such data, it is notable that the TV measure used in the
present dataset has demonstrated convergent validity with
various psychosocial, physical and biochemical risk factors
hypothesised to be linked with sedentary behaviour[18,19,50]. Second, given the paucity of data on changes in
TV viewing duration over time, it is unclear to what ex-
tent TV viewing patterns that we have reported are likely
to replicate to other samples and settings. Participants re-
ported watching TV for an average of 4.7 hours per day
at baseline and 4.9 at follow-up. This exceeds the aver-
age 4 daily hours of TV time observed among older
adults in a 2005 UK survey [16], and the 3.0-3.5 daily
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of sedentary behaviour may differ considerably both
across and within nations [11], making it difficult to es-
timate the generalisability of our data. Relatedly, our
analytic sample was healthier and more active than
those who were lost to follow-up. Inactive people must
be engaged in research for findings to have external val-
idity. Third, all measures were self-reported, and so ac-
tual TV viewing time may have been underestimated. In
addition, participants may have reported the amount of
time the TV was turned on but not necessarily for how
long they watched it. Population-based data should ideally
employ both self-report and objective measures for ve-
rification purposes [52]. It is also unclear whether TV
viewing self-reports were consistently accurate over time.
Some of the observed variation in TV viewing duration
may be attributable to a lack of measurement stability,
and it is not possible to isolate true changes in TV time
from method error due to inconsistent reporting. More
data is needed to evaluate the reliability, replicability and
generalisability of our findings to other samples. Fourth,
we focused on TV viewing duration, but not the times at
which TV viewing occurred. It is unclear whether TV
viewing minutes were mostly accrued in prolonged bouts
of sitting, or are dispersed over multiple shorter viewing
periods throughout the day. Complementing reports of
total TV time with accelerometry, so as to obtain time-
stamped data on when TV viewing most typically oc-
curs, could aid the development of time-appropriate
sedentary reduction intervention strategies [12].
Conclusions
Half of all participants in this large cohort study of older
adults increased the time they spent watching TV over a
two-year time period. These results are important in doc-
umenting natural variation in TV viewing time within a
cohort over time, in the absence of intervention. Individ-
uals with lower SES, depressive symptoms, higher BMI,
physical inactivity, and smokers exhibited greater in-
creases in TV viewing time. These subgroups represent
priority targets for interventions to reduce sedentary be-
haviour among older adults.
Additional file
Additional file 1: Table S1. Changes in TV viewing duration
categories between baseline and 2-year follow-up (n = 6,090). Table S2.
Socio-demographic, behavioural and health factors associated with TV
viewing time (in hours) at 2-year follow-up (no adjustment for baseline TV
viewing; n = 6,090). Table S3. Socio-demographic, behavioural and health
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